378
B. BUFFONI AND L. JEANJEAN est appliquée a l'étude des solutions (u, ~,) E H1 (f~N) de (see [19] [20] [21] [22] and the references there). It is interesting since the bifurcation point belongs to the essential spectrum and hence the methods of classical Fredholm theory do not work. Multiplicity results has also been proved i. e. the existence of infinitely many bifurcating branches [17, 18] .
In view of the results obtained on ( 1. 2), one is led to inquire if points of type I can be bifurcation points for equation ( 1.1 ) and under which conditions. It was only very recently that the first results in this direction were obtained [7] [8] [9] [10] [11] [12] [13] . In [ 11 ] , under appropriate assumptions on the nonlinearity, it is shown that for each point I there exists a bifurcating sequencẽ (un, ~.") } l [. Moreover each un has a defined (small) norm in L2 (~N). Another way of attacking the problem was put forth by Heinz [7] and Heinz-Stuart [10] . Let a, with ]a, b[ (~ a (S) = QS. In [7] [3, 4, 16] . In order to use these theorems it is necessary to assume that the nonlinear term in ( 1.1 ) is compact. This amounts to requiring the decay property lim r (x) = 0. This (strong) restriction is also necessary in [11, 12] . A first step towards a release of the compactness condition was made independently by Alama and Li [1] ] and the authors [5] . In Moreover 0 3 B B c2 m ( c ) c 2 m (c) i f (H3) is also satisfied.
As one clearly sees in the proof given in the last section, this result is valid because without loss of generality each minimising sequence of (J 0 G) on V n S (c) stays uniformly bounded away from the frontier of V. This fact, which was first pointed out in [5] , occurs because the nonlinearity is of order higher than linear at the origin.
Since V n S (c) is bounded, all minimising sequences of (J 0 G) admit a subsequence converging weakly, but the weak limit can (2) stays bounded.
The basic idea is to consider an arbitrary minimising sequence { and to pull it back if the sequence {yk} goes to infinity. A rigourous proof of the fact that the sequence so obtained stays a minimising sequence of (J 0 G) on V (~ S (c) can be found in [5] . We This equation has been studied by Stuart [22] and Zhu-Zhou [23] [Vk denote a minimising sequence of (J 0 G)
Now is a minimising sequence of J on S (c) n V, the sequence { of Schartz-symmetrized (about xo) functions of Vk is also a minimising sequence of J on S (c) (~ V. We recall that these functions are decreasing spherically symmetric. Since (see [19, 22] for such results), the vanishing does not occur and automatically the minimising sequence has a non-null weak limit.
The third condition on rex) implies that b' k : (cp -cp) (vk ) >_ o. Therefore we can apply the modified version of Corollary 2.1 and conclude as precedingly.
Vol. 10, n° 4-1993. 2. In the examples we have presented, the nonlinearity is homogeneous. It should nevertheless be made clear that such assumption is nowhere needed in the abstract part (Section 2) or when working directly on the equation (Section 3). In particular we can also treated equations where r (x) ( u (x) la u (x) is replaced by a finite sum with and o, satisfying the hypotheses (B2) and (B3).
PROOFS OF THE MAIN THEOREMS
In this last section we give the proofs of the theorems stated in Section 2.
From now on, the letter K will denote various constants whose exact value may change from line to line, but are not essential to the analysis of the problem. u~_(l-E) (Au, u). (I, A) ..
